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Executive Summary 
Polydopamine coatings were fabricated onto the surfaces of glass slides, silicon wafers, and Teflon 
pieces. The polydopamine coatings changed the surface properties and the modifications were 
quantified. This method provides a new way of using common substrates in high performance 
applications by means of make-over surface properties. Developing a new, simpler method of creating 
these coatings is expected to be a significant contribution for many biomedical applications such as 
wound healing and tissue engineering. This study optimized the incubation time during coating 
formation based on key surface properties. 
The technology has a wide range of potential applications including high performance coatings and 
biomedical surfaces. The project built upon preliminary studies by Sileika et al., published in 2011. 
Sileika showed that polydopamine-modified polymer surfaces containing passive and active 
components showed remarkable antibacterial performance. His research demonstrated a novel and 
simple immersion strategy for substrate coating and inhibition of bacterial attachment and actively 
killed bacteria through silver release. All of the coatings in the previous study were prepared on square 
pieces of injection-molded polycarbonate (PC) substrates and incubated in a buffered polydopamine 
solution of pH 8.5. The incubation time Sileika used in coating the substrates in polydopamine was 18 
hours.
3  
The following experiments were conducted to further these findings onto different materials and 
optimize the incubation time of the different substrates in polydopamine solution. The research widens 
the range of possible applications and biomedical uses of polydopamine nanoparticle coatings. 
  
Polydopamine films are one of the very few that allow for formation of a functional and uniform coating 
on a large variety of substrates in a single step reaction. The polydopamine-coated substrates enable the 
dual incorporation of PEG and silver through the simple dip-coating procedure. The versatile chemistry 
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of polydopamine enables the modification of medically relevant materials, with both passive and active 
agents, that prevent microbial biofilm formation. Polydopamine films have a reductive capacity, 
allowing for direct metal film deposition upon exposure to noble metal salt solution therefore serving as 
a starter layer for silver or copper.
3 
Experiments were conducted with various types of surface modifications to make surfaces hydrophilic, 
hydrophobic, conductive, or magnetic. The changes of film thickness and surface energy as functions of 
incubation time were quantified by means of ellipsometry, profilometry, and contact angle 
measurements. Simple methods do not currently exist that allow for particles to be made that are both 
hydrophilic and hydrophobic that can be used for surface coatings. The use of primer polydopamine 
coated substrates made from dopamine molecules serves as a starting point for additional exterior layer 
fabrication including PEG and silver particles.  
Polydopamine coatings can be applied to many different materials which gives it a great potential for 
expansion in the future. Testing a new, simpler method of creating these coatings is expected to be a 
significant contribution for many biomedical applications such as wound healing and tissue engineering. 
Surface modification will be able to be done with greater ease and be applied to many types of material 
with complex shape and multiple uses at lower costs.  
Glass slides, silicon wafers, and Teflon pieces were soaked in a polydopamine solution to determine the 
optimum incubation time. The optimum time occurs when the polydopamine thickness on the substrate 
plateaus. The glass and silicon have very similar surface properties and both result in an optimum 
incubation time of 24 hours with a coating of about 40 nm. The optimum incubation time for Teflon is 
also about 24 hours and results in a polydopamine coating of 16 nm. The methods are described below 
for cleaning and dip-coating the substrates to provide uniform and stable coatings. By using these 
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optimum coating times in polydopamine primer, the substrates next can be dip-coated in solutions 
containing silver and copper. Incorporating these metals into the polymer structure can be useful for 
many biomedical applications. Development of materials that resist or prevent bacterial attachment, 
establishment, and proliferation is crucial to prevent the rise of patients afflicted by nosocomial 
infections. The results show a simpler and less expensive way of surface modification that can be 
widely used on medical devices. 
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ABSTRACT    
Polydopamine coatings were fabricated onto the surfaces of glass slides, silicon wafers, and Teflon 
pieces. A method to change surface properties was optimized, providing a new way of using substrates 
by means of make-over surface properties. The technology has a wide range of potential approaches 
including high performance coatings and biomedical surfaces. The experiments can be conducted with 
various types of surface modifications to make surfaces hydrophilic, hydrophobic, conductive, or 
magnetic. The changes of film thickness and surface energy as functions of incubation time were 
quantified by means of ellipsometry, profilometry, and contact angle measurements. The use of primer 
polydopamine serves as a starting point for additional exterior layer fabrication including PEG and 
silver particles. Polydopamine coatings can be applied to many different materials which gives it a great 
potential for expansion in the future. Testing a new, simpler method of creating these coatings is 
expected to be a significant contribution for many biomedical applications such as wound healing and 
tissue engineering. Surface modification will be able to be done with greater ease and be applied to 
many types of material with complex shape and multiple uses at lower costs. Glass slides, silicon 
wafers, and Teflon pieces were soaked in a polydopamine solution to determine the optimum incubation 
time, when the thickness on the substrate plateaus. The glass and silicon have very similar surfaces 
properties and both result in an optimum incubation time of 24 hours with a coating of about 40 nm. 
The optimum incubation time for Teflon is also about 24 hours and results in a polydopamine coating of 
16 nm. The methods are described below for cleaning and dip-coating the substrates to provide uniform 
and stable coatings.   
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I. INTRODUCTION 
Polydopamine dip-coating methods can be utilized to functionalize surfaces for a wide variety of uses. 
Substrate coatings on medical devices, in particular, are necessary for reduction of friction when the 
device is introduced to the human body. The surface also provides anti-bacterial protection for cleaner 
and safer instruments. An increase in the number of device-related infections reached 1.7 million in 
2002 and resulted in 100,000 fatalities. This was a cause for serious concern and requires crucial 
development of materials that resist or prevent bacterial attachment. If bacteria adhere to the surface of 
the medical device, infections can progress rapidly. Surface modification can allow for the instruments 
to better prevent bacteria attachment as well as kill bacteria resulting in cleaner and safer medical 
devices.
3
 
When bacteria attach to the medical device, they can quickly grow and create biofilms. These bacteria 
cause infections and attack the body. Many of the illnesses caused by acute bacterial infections now 
have vaccines to control the organisms. A serious problem is occurring in health care facilities when the 
bacteria create a biofilm on the surface of instruments and become embedded in a matrix of polymer 
substances. The production of an extracellular polymeric substance (EPS) matrix can require a treatment 
of 1500 times the antibiotics.
6
 A design of coating for this purpose is necessary and can either be 
passive, by relying on preventing bacteria attachment, or active, by using antibacterial compounds to 
kill bacteria.
3
 
Methods of chemical modification of material surfaces currently exist, but have limitations. Some of the 
limitations are requirement of complex instruments as well as limits to the size and shape of the 
substrate. If the coating can be applied to many different materials with new methods, this gives greater 
potential for a wider range of use of the coatings in the future. Not many simple yet widely functional 
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methods of surface modification are established. A simple and inexpensive method of immersion for 
substrate coatings can help inhibit bacterial attachment and kill bacterial through silver release. This is 
needed in the medical field for prevention of disease spread through use of medical instruments. The use 
of primer polydopamine coated substrates made from dopamine molecules will be served as a starting 
point for additional exterior layer fabrication including PEG and silver particles. Polydopamine coatings 
can be applied to many different materials which gives it a great potential for expansion in the future. 
Testing a new, simpler method of creating these coatings and optimizing the film thickness is expected 
to significantly improve coatings for many biomedical applications such as wound healing and tissue 
engineering. Surface modification will be able to be done with greater ease and be applied to many 
types of material with complex shape and multiple uses.
5
  
Polydopamine films are one of the very few that allow for formation of a functional and uniform coating 
on a large variety of substrates in a single step reaction. The dopamine solution needs to be slightly 
basic, with a pH of 8.5 and the incubation needs to occur in the presence of oxygen. The polydopamine-
coated substrates enable the dual incorporation of PEG and silver through the simple dip-coating 
procedure. The versatile chemistry of polydopamine enables the modification of medically relevant 
materials, with both passive and active agents, that prevent microbial biofilm formation. Polydopamine 
films have a reductive capacity, allowing for direct metal film deposition upon exposure to noble metal 
salt solution.
3
  
Wettability is one of the important properties of solid surfaces, governed by two key factors: surface 
energy and surface roughness. A material with higher hydrophobicity results because of lower surface 
energy. Materials of the lowest surface energy give static, advancing water droplet contact angles of 
around 120°.
2
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Surfaces including micro glass slides, Teflon sheets, and silicon wafers were tested and incubation time 
was optimized by comparing the polydopamine coating thickness. The results show a simpler and less 
expensive way of surface modification that can be more widely used on instrumentation including 
medical devices. Optimization of the surface coating thickness with polydopamine is necessary before 
experimentation of second coatings. The changes of film thickness were found by ellipsometry and 
profilometry. Wettability and surface energy as a function of incubation time was quantified by means 
of contact angle measurement. Nanoparticle diameter distribution was determined and the substrates 
were characterized. It was hypothesized that the film thickness would plateau at the optimum incubation 
time.   
II. MATERIALS 
1) Dopamine hydrochloride – Sigma Life Science H8502-10G, MW: 189.64, C8H11NO2∙HCl 
2) PBS, pH 7.4 – Sigma Life Science P5368 
3) Zeiss Instrument Microm DS 50 
4) Thermo Scientific pH Tester 
5) VWR Micro Glass Slides (25x75 mm) 
6) Teflon Sheets 
7) Silicon Wafer Inc. SO #31503 
8) NaOH, HCl  
III. METHOD 
A simple method of dip-coating of glass, silicon wafers, and Teflon in a solution of aqueous dopamine 
produced multifunctional polymer coatings. Incubation time was optimized by means of film thickness 
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and surface energy. Once the optimum incubation time of substrates in polydopamine is found, 
secondary layers can be created on the surface with materials such as silver or copper.  
Glass and silicon wafers are hydrophilic in nature; the surfaces attract water and they have similar 
surface properties. By coating the surface of such material with a polymer layer, one can change the 
properties drastically. The coating is only nanometers in thickness, but can allow for many different 
applications of the material. Silicon wafers are especially useful in creating new composites because of 
their high purity. They are a nearly defect free single crystalline material. It is hypothesized that the 
results of contact angle measurements and film thickness would yield similar results for both the glass 
slides and the silicon wafers.
4
  
The third type of material investigated is Teflon. Also known as flurorpolymer, it is a material with 
particularly importance to the medical field because of its purity, chemical resistance, and temperature 
capabilities. It is hydrophobic in nature, causing water droplets to form. Better understanding of these 
properties, and new ways of controlling them, will bring important new applications.
7
  
The polydopamine solution is very pH and light sensitive. Careful handling of the liquid and substrates 
is necessary to produce coatings. Therefore, the pH was carefully monitored and buffered to 8.5. After 
the solution was made, it was carefully shielded from light so that light would not alter the results. The 
time of incubation impacts the deposit of polydopamine on the surface of the material and the surface 
properties. All of the times the substrates were submersed in the solution were strategically chosen so 
that an optimum incubation time could be found. 
Substrates including glass, Teflon, and silicon wafers were carefully prepared by cleaning each with 
ethanol and drying all the pieces with pressurized air. Next, the substrates along with the holder were 
put in a plasma cleaner for the removal of impurities and contaminates from the surface by means of 
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energetic plasma created from gaseous species mixtures. Oxygen gas was used in the plasma cleaner to 
eliminate any organic contaminants by chemical reaction. The cleaning process allows for sterilization 
and removal of microbial contaminants on the surface, which is beneficial for biomedical applications. 
The process renders most surfaces hydrophilic, decreasing the water droplet contact angle and 
increasing surface wettability. All samples were cleaned in the same way and a control sample, with no 
polydopamine incubation, was used to compare surface properties. Plasma cleanings with oxygen 
allows for a clean surface without affecting the bulk properties of the material.  
A buffer solution was prepared with bio reagent (PBS, pH 7.4) and DI water and adjusted accordingly to 
a pH of 8.5 with NaOH. A rinsing solution was also prepared with Millipore water and NaOH to a pH of 
8.5. The amount of 300 mg of dopamine hydrochloride was next added to 150 mL of buffer solution and 
stirred until the entire amount of bio reagent dissolved. The solution was filtered to remove all 
impurities and put into a solution bath mounted on a Zeiss Instrument Microm DS 50. The instrument 
automatically took the substrates out of the polydopamine bath and rinsed them in the buffered 
Millipore water. The polydopamine solution is very sensitive and therefore protected from light or 
changes in pH from 8.5. 
Two uncoated substrates each of the three different types of materials (glass, silicon wafers, and Teflon) 
were incubated in the prepared polydopamine solution for each time.  Experimentation included five 
different incubation times of 30 minutes, 1 hour, 6 hours, 24 hours, and 30 hours. These times were used 
to find the optimum coating thickness. Therefore, one experimental trial required 30 pieces of material. 
After the incubation process, the substrates were carefully stored in order to determine film thickness 
and water contact angles.  
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Ellipsometry was used to calculate the polymer coating thickness on the silicon wafer substrate. This 
measurement technique characterizes light reflections from samples to determine film growth over time. 
Two general restrictions with this technique include that the surface roughness needs to be minimal and 
that the measurement must be performed at oblique incidence. Advantages to the technique include high 
precision, fast measurement, and a wide application area. Optical models are defined by the optical 
constants and the layer thickness of the sample. The layer thickness of the sample is measured from the 
change in polarization state by light reflection or transmission. The models are then represented by the 
complex refractive index and layer thickness of each layer.
2
  
An incidence angle was chosen so that the sensitivity for the measurement was maximized. For silicon 
wafers, the angle chosen was 60-70°. All parameters were fit to the model systematically each time so 
that the results could be used to compare incubation times of 30 minutes, 1 hour, 6 hours, 24 hours, and 
30 hours. First, the thickness of the coating was fit to the model. Next An and Bn were calculated and 
added to the model. Finally, k amplitude and the exponent were added to the normal fit. A trend was 
noted in thickness that as incubation time increased, so did the polymer coating thickness. 
Profilometry was used to determine film thickness on the glass slides, silicon wafers, and Teflon pieces. 
A profilometer is an instrument used to measure and quantify the roughness of a surface’s profile. The 
stylus of the machine is moved laterally along the surface of the sample, detecting variations in the 
vertical height of the surface. This technique can be utilized to determine film thickness by cutting three 
small scratches with a razor blade in the film coating. The machine then detects the difference in height 
of the film coating compared to the height of the sample itself. The resolution is limited to the radius 
size of the tip of the stylus on the machine. Normally, it is as small as 20 nanometers, but film thickness 
Terrill 12 
 
 
 
less than 20 nanometers may not be accurate. Speed and scan length were optimized for each individual 
sample to ensure the best resolution.  
IV. RESULTS & DISCUSSION 
A summary of the water droplet contact angle measurements is shown below, comparing surface 
properties of the samples characterized by incubation time length. The three types of substrates were 
incubated in the polydopamine bath for 0, 0.5, 1, 6, 24, and 30 hours. Three measurements were taken 
on different spots of each sample for every time length to ensure accuracy and allow for the calculation 
of a standard deviation. The standard deviation shows the uniformity of the coating. If all three water 
droplets, taken on different locations of the sample, are similar then the coating is uniform. These were 
also compared to water droplet contact angle measurements of unmodified surfaces, with plasma 
cleaning and also without plasma cleaning. All substrates were dried in a vacuum oven overnight to 
ensure humidity did not affect the angle of the measurement.  
The control sample shown in the pictures of the water droplets, in the Appendix, is plasma cleaned to 
best compare the unmodified surface to those with polydopamine. The type of contact angle is static and 
advancing.   
Pictures were taken of each water droplet on the surface to compare the hydrophilic versus hydrophobic 
natures. With longer incubation time in the polydopamine solution, the surfaces of the substrates 
become more hydrophilic, having a stronger attraction to the water droplet. Glass is hydrophilic in 
nature, but adding a polydopamine coating increases the tendency of the surface to be wetted by the 
water. With no incubation, the glass slide has a contact angle of about 35˚, which changes to about 6˚ 
after 30 hours of incubation. The silicon wafer has similar surface properties to that of glass and the two 
give similar results. The water droplet contact angle measurement of silicon starts at about 34˚ with no 
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incubation which decreases to 10˚ after 30 hours of incubation. Teflon is hydrophobic in nature, having 
a tendency to repel water. Thus, without incubation, the water droplet contact angle is very larger, about 
83˚. With 30 hours of incubation, the water droplet contact angle drastically changes to 37˚, becoming 
similar to that of glass or silicon without a coating.  
The three measurements were taken at different locations on the substrate, top, middle, and bottom. The 
average and the standard deviations were calculated. Graphs were then created using the average and 
standard deviations as error bars. Raw data for the three materials is found in the Appendix. All three 
types of substrates show a similar trend, which is, water droplet contact angle decreases with incubation 
time.  
Below, Figure 1 shows the graphical representation of the water droplet contact angle measurements. 
The trend of decreasing angle with increasing incubation time can be easily noted in the graph. Figure 2 
and Figure 3 correspond to the results of silicon wafers and Teflon pieces.  
 
Figure 1. Water droplet contact angle measurements as a function of time on glass slides. 
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Figure 2. Water droplet contact angle measurements as a function of time on silicon wafers. 
 
Figure 3. Water droplet contact angle measurements as a function of time on Teflon. 
For each reading of contact angle, a picture was taken so that the results could be visualized. Figure 4, 
Figure 5, and Figure 6 show the pictures of the water droplet on the surface of the material, 
corresponding to glass, silicon, and Teflon. With increased incubation time, the surface become more 
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hydrophilic and thus the water droplet becomes less distinct. The control is the sample without any 
coating that was cleaned with ethanol, dried with air, and finalized in the plasma cleaner. All samples 
were cleaned in the same method before incubation. Oxygen was used in the plasma cleaner to rid any 
organics on the surfaces that were not cleaned away by chemical solvents. This type of cleaning allows 
for sterilization and removal of microbial contaminants on the surface, suitable for biomedical 
applications. 
 
Figure 4. Pictures of the water droplet on the surface of glass corresponding to the different incubation 
times.  
 
Figure 5. Pictures of the water droplet on the surface of silicon wafers corresponding to the different 
incubation times.  
 
Figure 6. Pictures of the water droplet on the surface of Teflon corresponding to the different incubation 
times.  
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After the surfaces were characterized by water droplet angles, film thickness of the polydopamine 
coating on each substrate was found. Ellipsometry was used to find the thickness of the polydopamine 
coating on silicon wafers. This technique is very accurate and determines film thickness by 
characterizing the light reflection from the surface. A specific equation and model needs to be created 
and used for each type of surface. Parameters are then fit to the model for each trial to find the thickness 
of the coating. Ellipsometry cannot be used for glass or Teflon because these surfaces do not reflect 
light. Profilometry can also be utilized to find film thickness on silicon wafers and was used to confirm 
the results obtained from ellipsometry. All thicknesses were converted to nanometers (nm) for 
comparison. Figure 7 shows the film thickness graphed as a function of incubation time. The results 
show a large increase of film thickness within the first 24 hours, but only a very small difference in film 
thickness between 24 and 30 hours.  
 
Figure 7. Graph of polydopamine coating thickness on silicon wafers as a function of incubation time. 
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Profilometry was used to find film thickness on the glass slides. Three separate scratches were again 
made on three locations of the sample to evaluate uniformity of the coating on the sample. Scratch one 
was made towards the bottom of the sample, scratch two was made in the middle of the sample, and 
scratch 3 was made near the top, where the coating ended on the sample. Cuts were made with a razor 
blade along the cross-section of the substrate. The stylus on the machines was then run slowly along the 
substrate, calculating the depth of each scratch. Each run was completed multiple times. The difference 
between the scratch made down to the surface of the pure glass was compared to the height of the glass 
with the coating. The machinery did take film thickness readings for less than one hour. Figure 8 shows 
the results in graphical form. The figure shows a sharp increase in film thickness from 1 hour to 24 
hours. Film thickness shows a plateau between 24 hours and 30 hours, which are quite similar results to 
silicon wafers.  
 
Figure 8. Graph of polydopamine coating thickness on glass slides as a function of incubation time. 
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Profilometry was also used to calculate film thickness on the Teflon surface. A scratch was made with 
the razor blade and the stylus was run along the sample. Three separate scratches were again made on 
the top, middle, and bottom of the coated sample to best evaluate uniformity. Each run was completed 
multiple times. The averages and standard deviations of the three locations were computed. Error bars 
were added on the graph, as seen below in Figure 9. The error bars prove that the film thickness is 
uniform from top to bottom on the sample. Incubation time of 1 hour to 30 hours showed results, where 
as one half hour did not. Film thickness increases dramatically from 6 hours to 25 hours of incubation. 
From 25 hours to 30 hours, the amount of polydopamine deposited on the surface is minimal. 
Therefore, for Teflon coated in polydopamine, an incubation time of 24 hours achieves a uniform 
coating of about 16 nm.  
 
Figure 9. Graph of polydopamine coating thickness on Teflon as a function of incubation time. 
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V. CONCLUSION 
Optimum incubation time was found for glass, silicon wafer, and Teflon substrates. Determining film 
thickness for glass and Teflon slides was completed with profilometry. Film thickness of the silicon 
wafers was completed with ellipsometry and confirmed with profilometry. Surface chemistry changes 
with incubation time were quantified with water droplet contact angle measurements. The surface 
energy relates to the contact angle measurements.   
The results proved the hypothesis that the glass slides and silicon wafer substrates have similar surface 
properties with and without polydopamine incubation. The optimum incubation time for both of these 
substrates was between 24 and 30 hours. The plateau of film thickness was about 40 nm for both glass 
slides and silicon wafers. Longer incubation time of glass and silicon wafers in polydopamine would be 
unnecessary, resulting in similar film thickness and surface properties. At this incubation length, the 
surfaces were very hydrophilic, attracting water to a water droplet angle of 6-10°. 
Profilometry was also used on Teflon substrates. The Teflon pieces are very hydrophobic in nature, 
differing greatly from the glass and silicon wafers. The optimum incubation time for Teflon was 
determined to be 24 hours. The plateau for Teflon was about 16 nm. With small standard deviations 
between the scratches made near the top, middle, and bottom of the sample, the polydopamine proves to 
be uniformly deposited on the surface of all three substrates. The contact angle measurements show that 
as incubation time increases, the surface of the Teflon pieces becomes significantly more hydrophilic. 
Incubation transforms the surface from very hydrophobic to hydrophilic, similar to that of a glass 
surface. 
With the optimum incubation time found for first layer of polydopamine, further surface modification 
can be completed with secondary layers including silver and copper. Incorporating these metals into the 
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polymer structure can be useful for many biomedical applications. Development of materials that resist 
or prevent bacterial attachment, establishment, and proliferation is crucial to prevent the rise of patients 
afflicted by nosocomial infections. The versatile chemistry of polydopamine enables the modification of 
medically relevant materials, with both passive and active agents, that prevent microbial biofilm 
formation. Polydopamine films have a reductive capacity, allowing for direct metal film deposition upon 
exposure to noble metal salt solution and therefore serving as a starter layer for silver or copper. 
Dip-coating procedures will be further investigated by first incorporating the optimized polydopamine 
incubation time and then silver or copper. After the dual step incubation, surface characterization and 
bacterial attachment prevention can be assessed for glass, silicon wafers, and Teflon. The results show a 
simple and low cost method of surface modification that can be widely used on instrumentation 
including medical devices. 
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VII. APPENDIX  
Table 1. Water droplet contact angle measurements on glass slides for each incubation time. 
Time (hours) Glass (water droplet contact angle, ˚) 
Trial # 1 2 3 Average Std. Dev. 
0 34.3 36.1 36.5 35.6 1.17 
0.5 31.0 27.5 29.3 29.3 1.74 
1 20.2 19.4 19.5 19.7 0.44 
6 14.1 16.9 18.0 16.3 2.02 
24 8.71 7.53 7.61 7.95 0.66 
30 6.49 7.13 5.29 6.30 0.93 
Table 2. Water droplet contact angle measurements on silicon wafers for each incubation time. 
Time (hours) Silicon Wafer (water droplet contact angle, ˚) 
Trial # 1 2 3 Average Std. Dev. 
0 36.1 31.8 33.0 33.7 2.22 
0.5 30.2 32.9 34.1 32.4 1.97 
1 27.7 26.4 28.9 27.7 1.23 
6 23.3 19.9 22.8 22.0 1.83 
24 15.3 10.0 13.5 12.9 2.73 
30 10.7 11.1 8.10 10.0 1.64 
Table 3. Water droplet contact angle measurements on Teflon pieces for each incubation time. 
Time 
(hours) Teflon (water droplet contact angle, ˚) 
  1 2 3 Average Std. Dev. 
0 89.9 90.0 100.6 93.5 6.15 
0.5 72.2 67.0 76.0 71.7 4.51 
1 68.7 65.0 69.8 67.9 2.49 
6 50.7 52.7 49.3 50.9 1.70 
24 43.9 45.4 47.1 45.5 1.58 
30 37.6 30.1 42.3 36.7 6.14 
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Table 4. Film thickness data for silicon wafers. 
Silicon Wafer Ellipometry Run 1: Thickness 
(nm) 
Run 2: Thickness 
(nm) 
Run 3: Thickness 
(nm) 
Average  
Standard 
Deviation Incubation time (hours) 
0 0 0 0 0 0 
0.5 3.63 4.55 4.70 4.29 0.579 
1 15.0 20.2 17.9 17.7 2.61 
6 25.7 27.1 24.5 25.8 1.31 
24 41.8 40.2 40.0 40.7 1.02 
30 43.4 42.1 41.4 42.3 1.05 
Table 5. Film thickness data for glass slides. 
Glass Slide Profilometry Run 1: Thickness 
(nm) 
Run 2: Thickness 
(nm) 
Run 3: Thickness 
(nm) 
Average  Standard 
Deviation Incubation time (hours) 
1 5.52 8.98 5.19 6.56 2.10 
6 17.7 16.4 19.4 17.8 1.50 
24 37.6 35.6 41.2 38.1 2.84 
30 36.8 37.8 42.8 39.1 3.21 
Table 6. Film thickness data for Teflon. 
Teflon Profilometry Run 1: Thickness 
(nm) 
Run 2: Thickness 
(nm) 
Run 3: Thickness 
(nm) 
Average  
Standard 
Deviation Incubation time (hours) 
0 0 0 0 0 0 
1 6.22 4.32 4.45 5.0 1.06 
6 12.2 10.3 9.7 10.7 1.31 
24 16.3 15.9 14.7 15.6 0.83 
30 15.5 17.4 16.2 16.4 0.96 
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Figure 1. Picture of silicon, glass, and Teflon slides after 24 hours of incubation. 
 
